
Supplemental Figure 1: Recursive Partitioning Analysis Groups. 
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Supplemental Figure 2:  CONSORT Diagram for Cohort Selection.   

	
IMRT = Intensity Modulated Radiation Therapy.  SBRT = Stereotactic Body Radiation Therapy.  rSCCHN = Unresectable 
locally-recurrent or second primary previously-irradiated squamous cell carcinomas of the head and neck.  Gy = Gray.	
	
	
	
	



	
Supplemental	Table	1:	Cox	Proportional	Hazards	Regression	for	Overall	Survival,	SBRT	Patients	Only	

	 	 Univariable	 Multivariable	
(11	Deg	of	Freedom,	168	deaths)	

	 	 HR	 p	 95%	CI	 HR	 p	 95%	CI	

Age	 	 1.016	 0.025	 1.016-1.030	 1.033	 <0.0001	 1.017-1.05	

Gender	 Male	vs	Female	 0.803	 0.207	 0.578-1.133	 0.757	 0.12	 0.534-1.073	

Tumor	Site	 Nasopharynx/Base	of	Skull/Retropharyngeal	Space	 Ref	 Ref	 Ref	 	 	 	

	 Skin/Salivary/Sinonasal	 1.039	 0.916	 0.507-2.129	 	 	 	

	 Larynx/Hypopharynx	 1.223	 0.467	 0.705-2.143	 	 	 	

	 Oropharynx	 1.198	 0.483	 0.723-1.986	 	 	 	

	 Neck	Only	 1.336	 0.266	 0.802-2.225	 	 	 	

	 Oral	Cavity	 1.299	 0.333	 0.765-2.207	 	 	 	

Tumor	Site	(Simplified)	 Nasopharynx/Base	of	Skull/Sinonasal/Other	 Ref	 Ref	 Ref	 Ref	 Ref	 Ref	

	 Oral	Cavity/Oropharynx/Larynx/Hypopharynx/Neck	 1.249	 0.242	 0.861-1.811	 0.979	 0.92	 0.653-1.465	

Recurrence	or	2nd	Primary	 Recurrent	vs	2nd	Primary	 2.423	 0.0009	 1.398-4.628	 1.943	 0.034	 1.050-3.593	

Organ	Dysfunction	 Yes	vs	No	 1.440	 0.073	 0.966-2.088	 	 	 	

Time	Between	RT	 Continuous	 0.900	 <0.0001	 0.847-0.948	 	 	 	

	 <6	Months	 2.036	 0.0025	 1.293-3.159	 	 	 	

	 6	Months-2	Years	 1.581	 0.008	 1.124-2.245	 	 	 	

	 >2	Years	 Ref	 Ref	 Ref	 	 	 	

Previous	Use	of	Systemic	Therapy	 Yes	vs	No	 1.132	 0.440	 0.829-1.560	 1.144	 0.46	 0.797-1.643	

Systemic	Therapy	during	Re-RT	 Yes	vs	No	 1.138	 0.404	 0.840-1.550	 1.213	 0.30	 0.840-1.752	

Previous	Dose	of	RT	 >70	Gy	vs	≤70	Gy	 1.192	 0.276	 0.867-1.624	 1.243	 0.22	 0.881-1.753	

GTV	(6	missing)	 >25	cc	vs	≤25	cc	 2.069	 <0.0001	 1.496-2.863	 2.659	 <0.0001	 1.856-3.81	

Dose	 ≥40	Gy	vs	<40	Gy	 0.971	 0.859	 0.705-1.355	 	 	 	

	 ≥35	Gy	vs	<35	Gy	 0.886	 0.543	 0.611-1.325	 1.345	 0.21	 0.845-2.14	

RPA	Class	 Class	III	vs	Class	II	 1.659	 0.022	 1.078-2.464	 1.707	 0.017	 1.099-2.653	

	
	 	



Supplemental	Table	2:	Univariate	Cox	Proportional	Hazards	Regression	for	Overall	Survival,	All	Patients	
	

	 	 Univariable	

	 	 HR	 p	 95%	CI	
Age	 	 1.018	 0.0002	 1.008-1.027	

Gender	 M	vs	F	 0.789	 0.042	 0.622-0.991	

Tumor	Site	 Nasopharynx/Base	of	Skull/Retropharyngeal	
Space	 Ref	 Ref	 Ref	

	 Skin/Salivary	 1.442	 0.334	 0.662-2.794	

	 Sinonasal	 1.852	 0.115	 0.849-3.596	

	 Larynx/Hypopharynx	 1.443	 0.066	 0.975-2.139	

	 Oropharynx	 1.443	 0.034	 1.027-2.053	

	 Neck	Only	 2.036	 0.0002	 1.399-2.982	

	 Oral	Cavity	 2.163	 0.0001	 1.458-3.216	

Recurrence	or	2nd	Primary	 Recurrent	vs	2nd	Primary	 1.767	 <0.0001	 1.329-2.396	

Organ	Dysfunction	 Yes	vs	No	 1.380	 0.010	 1.079-1.750	

Time	Between	RT	 <6	Months	 Ref	 Ref	 Ref	

	 6	Months-2	Years	 0.675	 0.041	 0.461-0.938	

	 >2	Years	 0.397	 <0.0001	 0.279-0.581	

Previous	Use	of	Systemic	Therapy	 Yes	vs	No	 1.340	 0.008	 1.080-1.668	

Systemic	Therapy	during	Re-RT	 Yes	vs	No	 0.984	 0.895	 0.779-1.253	

Previous	Dose	of	RT	 >70	Gy	vs	≤70	Gy	 1.394	 0.011	 1.081-1.778	

Re-RT	Type	 SBRT	vs	IMRT	 1.552	 <0.0001	 1.251-1.927	

Tumor	Size	 Large	(>25	cc	GTV	or	rT3-4)	vs	Small	(≤25	cc	
GTV	or	rT0-2)	 1.627	 <0.0001	 1.296-2.048	

RPA	Class	 Class	III	vs	Class	II	 1.914	 <0.0001	 1.426-2.527	

	
	
	
	



Supplemental	Table	3:	Toxicity	Details	with	Acute	Toxicity	Calculated	as	a	Proportion	of	Patients	Alive	and	Able	to	be	Assessed	for	
Toxicity	and	Late	Toxicity	Calculated	as	Time-to-Event	to	Account	for	Competing	Risks	of	Death	and	Failure.	
Acute	Events	(All)	 IMRT	(N=217)	 SBRT	(N=197)	 p	
	 N	 %	Yes	 	 N	 %	Yes	 	
Grade	2	Aspiration	 9	 	 	 4	 	 	
Grade	3	Aspiration	 6	 	 	 4	 	 	
Tracheostomy	Use*	 0	 	 	 2	 	 	
Feeding	Tube**	 16	 	 	 13	 	 	
Stricture	 1	 	 	 1	 	 	
Neutropenic	Fever	 1	 	 	 0	 	 	
Wound/Soft	Tissue	Necrosis	 2	 	 	 2	 	 	
Other	Grade	≥3	 11	 	 	 4	 	 	
	 	 	 	 	 	 	
Overall	Grade	≥3	Acute	 36	 16.6%	 	 23	 11.7%	 0.15	
Overall	Grade	≥4	Acute	 11	 5.1%	 	 1	 0.5%	 <0.01	
Overall	Grade	5	Acute	 4	 1.8%	 	 1	 0.5%	 0.08	
	 	 	 	 	 	 	
First	Late	Event	 	 	 	 	 	 	
Feeding	Tube	Dependence	>1	year	without	disease	 5	 	 	 0	 	 	
New	Feeding	Tube	Placement	 2	 	 	 6	 	 	
Esophageal	Stricture	Dilation	 5	 	 	 3	 	 	
Aspiration	Pneumonia	 8	 	 	 4	 	 	
Osteoradionecrosis	 3	 	 	 4	 	 	
Carotid	Blowout	Syndrome	 2	 	 	 2	 	 	
Other	Late	Toxicity	 2	 	 	 3	 	 	
Fistula	 0	 	 	 1	 	 	
Tracheostomy	Dependence	>1	year	without	disease	 0	 	 	 0	 	 	
	 	 	 	 	 	 	
TOTAL	 27	 	 	 23	 	 	
Cumulative	Incidence	Late	Toxicity	at	2-Years	 12.4%	(95%	CI	7.7-17.1%)	 11.6%	(95%	CI	7.0-16.2%)	 0.69	
Multiple	Late	Events	 6	 	 	 11	 	 	
*In	patients	who	did	not	undergo	laryngectomy	&	tracheostomy	was	not	pre-existing	re-irradiation	



**Omitting	pre-existing	feeding	tube	dependence	
	


